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Over the years numerous techniques of thin film deposition have been 
developed that are capable of producing oxide films of thicknesses in the order of 
microns (1-100). Films at the lower end of this thickness range mav be made by 
chemical vapour deposition and its various derivatives, decomposition of gelled sols or, 
by physical methods such as evaporation and sputtering. However, thicker films 
require the use of faster deposition techniques such as melt spraying, plasma spraying, 
pack aluminizing, etc. In recent times, a new entrant to the scene is the use of 
precursors that deposit an oxide film when decomposed in a combustion flame. The 
use of precursors may be simplified even further if simple aqueous or organic solution 
of salts can be used. The main aim of the present thesis is to investigate the possibilities 
of using a solution precursor and a combustion flame for thin film deposition. Based on 
the principle of flame synthesis, a deposition arrangement has been developed for thin 
film deposition. The other aspect of the study is to demonstrate the viability of this 
technique for the deposition of ZnO, A1203, and MgO-doped ZnO films. These 
represent respectively, a model system, a barrier coating and, a metastable functional 
coating. 
After a brief introduction to the various thin film deposition methods in the first 
chapter, a review of literature concerning combustion flame pyrolysis for deposition of 
thin films is presented in the second chapter. The experimental procedures and 
characterization techniques used in the present study are detailed in chapter IV. The 
core of this thesis is divided into four chapters, namely, development of the thin film 
deposition arrangement, alumina films, ZnO films and MgO-doped ZnO films. 
In chapter 111, the development of the deposition arrangement is described in 
detail. The different types of deposition arrangements that were attempted for 
deposition are explained, followed by details of the subsystems that are used in an 
optimized set-up. Deposition of thin films by combustion flame pyrolysis involves an 
open-air process that employs an aerosol to transport coating precursors (chemical 
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Deposition and characterization of alumina film forms the seventh chapter with 
the objectives being to study the effect of solvent composition and seeding. Using 
100 % water as-deposited films are amorphous and they transform to a-alumina only 
upon annealing while this phase is directly obtained by using 100 % methanol, but with 
a porous microstructure. Consequently the hardness of these films is less than those 
deposited with 100 % water. Seeding A1103 with Fez03 reduced the transformation 
temperature by -100 "C. The possible reason could be the formation of a solid solution 
between A1203 and Fe203, y-(Al,Fe)zOs, which has later transformed to a-(AlIFe)2O3 at a 
lower temperature. 
The overall implications of this study are discussed in chapter VIII with 
emphasis on the potential advantages of this technique. Finally, the salient conclusions 
of the entire study are recapitulated in this chapter. To summarize, this thesis presents 
the development of a deposition arrangement using combustion flame and the study on 
the deposition and characterisation of ZnO, MgO- doped ZnO (metastable) and A1203 
films. 
